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(54) BIDIRECTIONAL SHIFT REGISTER AND LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To symmetrically invert a 
screen and to improve the versatility using a simply 
constituted bidirectional shift register in the driving circuit 
incorporated type liquid crystal display(LCD) employing 
polysilicon thin film trnasisotrs (p-SiTFTs). 
SOLUTION: Clock signals CLK and inverse clock signals 
*CLK, which are supplied to every stage of a bidirectional 
shift register, are supplied to one of the inputs of EXOR 
gates 4 and shift direction switching signals CHN are 
supplied to the other inputs. By controlling the Hi/Lo of the 
signals CHN, the inversion/non-inversion of the signals 
CLK and *CLK are controlled. Note that the shifting 
directions of the signals CHN are switched to either to the 
left or to the right by integrally conducting the controls of 
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the start pulse supply terminals and left and right direction switchings. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to LCD which 
enabled the switch of the direction of the drive circuit section of operation, and 
raised the flexibility of a display especially about the liquid crystal display 
(LCD:Liquid Crystal Display) of drive circuit one apparatus which built in in one the 
drive circuit constituted by the display pixel section using the same TFT while 
carrying out matrix arrangement of the thin film transistor (TFT: Thin Film 
Transistor) . 
[0002] 

[Description of the Prior Art] LCD has advantages, such as small, a thin shape, and a 
low power, and utilization is progressing in fields, such as OA equipment and an AV 
equipment. Especially the active-matrix mold using TFT as a switching element can 
perform the static drive of 100% of duty ratios in multiplexer theoretically, and is 
used for the big screen and the high definition animation display. 
[0003] The substrate (TFF substrate) which carried out connection formation of the 
TFT, and the substrate (opposite substrate) which has a common electrode stick a 
active matrix LCD on both sides of liquid crystal, it is put together, and is 
constituted by the display electrode arranged in the shape of a matrix. The opposite 
portions of a display electrode and a common electrode serve as pixel capacity which 
used liquid crystal as the dielectric layer, it is chosen one by one by TFT, and 
voltage is impressed. 1 field period maintenance of the voltage impressed to pixel 
capacity is carried out by OFF resistance of TFT. Liquid crystal has the anisotropy 
in electro-optics, and the amount of transmitted lights is adjusted corresponding to 
the reinforcement of the electric field formed of pixel capacity. Thus, distribution 
of the light and darkness by which permeability was controlled for every pixel is 
checked by looking as a desired display image. 

[0004] LCD of drive circuit one apparatus in which the matrix display section and the 
circumference drive circuit section were formed on the same substrate is developed by 
using polycrystal (Pori) silicon (p-Si) as a channel layer of TFT in recent years. 
Generally, compared with amorphous silicon (a-Si), mobility of p-Si is high. For this 
reason, TFT is miniaturized and highly minute-ization is realized. Moreover, since 
improvement in the speed by contraction of detailed-izing by gate self aryne 
structure and parasitic capacitance is attained, a high-speed drive circuit can be 
constituted by forming the CMOS transistor of n-chTFT and p-ch. Thus, reduction of a 
manufacturing cost and the miniaturization of a LCD module are realized by the matrix 
display section and really forming the drive circuit section on the same substrate. 
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[0005] Drawing 7 is the block diagram of LCD. The central matrix section is a 
display. Arrangement formation of the gate line (GL) which is the scanning line, and 
the drain line (DL) which is a signal line is carried out at length and breadth, and 
TFT (SE) is formed in the intersection. The pixel capacity for a liquid crystal drive 
(LC) and the auxiliary capacity for charge maintenance (SC) are connected to TFT 
(SE). The display electrode which makes either TFT (SE), its Rhine (GL, DL) or pixel 
capacity (LC) is formed on the same substrate, and the common electrode which makes 
another side of pixel capacity (LC) is extensively formed on another substrate by 
which opposite arrangement was carried out on both sides of the liquid crystal layer. 
Namely, it comes to divide liquid crystal and a common electrode with a display 
electrode, TFT (SE) is connected to this, and, as for pixel capacity (LC), the 
display pixel is constituted. 

[0006] The gate driver (GD) which serves as a level shift register, and a sampling 
circuit and the drain driver (DD) which consists of a capacitor for a hold further 
depending on the case mainly from a perpendicular shift register is mainly arranged 
around the display. These gate drivers (GD) and a drain driver (DD) are constituted 
by the CMOS array of TFT, and are formed in one on the same substrate like TFT (SE) 
of the pixel section using p-Si. 
[0007] 

[Problem (s) to be Solved by the Invention] In recent years, in the use of 3 board 
type projector etc., the image respectively displayed depending on the installation 
location of LCD of three sheets became upside-down, and since un-agreeing [ of the 
image which it projected ] etc. happens, in order to prevent this, the configuration 
method of LCD was limited. Moreover, in order to realize reduction of the 
manufacturing cost by the few form and mass production method using the same thing to 
LCD of three sheets, the write-in location of an indicative data must be considered 
as a reversible configuration by the upper and lower sides or right and left at 
symmetry. 

. [0008] When a right-and-left switch of the shift direction of a shift register was 
enabled and the shift clocks of the left end stage of a shift register and a right 
end stage differed with the clock signal and the reversal clock signal respectively, 
the initiation timing of the shift action of either the left or the right differed, 
or had caused the problem that a shift action was not started. An example of the 
concrete configuration of a gate driver (GD) is shown in drawing 8 . The shift 
register which consists of the 2nd clocked inverter by which (1) was connected to the 
1st clocked inverter with which series connection of each stage (SR) was carried out, 
the inverter, and the inverter at reverse juxtaposition, and (2) are the AND gates 
which take an AND for each stage (SR) output which a shift register (1) adjoins, and 
are supplied to each line of a display (3) as a scan signal. 

[0009] A clock signal CLK and reversal clock signal *CLK are supplied to a shift 
register (1) every other step as a shift clock at the 1st clocked inverter of each 
stage (SR), and reversal clock signal *CKL and a clock signal CLK are supplied to the 
2nd clocked inverter of each stage (SR) as a reversal signal of a shift clock, and 
charge stability is achieved. A shift register (1) is a bidirectional shift register, 
and a start pulse ST is supplied to the upper limit stage or lower limit stage of a 
shift register (1). The display (3) serves as a delta array to which each display 
pixel of R, G, and B was allotted in the shape of a triangle. In drawing 8 , the line 
count of the expedient top of explanation and a display (3) sets to 5, and the number 
of stages of a shift register (1) is set to 6 corresponding to this. By a diagram, a 



http://www4. ipdl. jpo. go. jp/cgi-bin/tran_web_cgi_ej je 



3/15/04 



Page 3 of 7 



scan is performed down from a top and the condition that the pixel data of R, G, and 
B is given to each display pixel is shown. Color display is performed by the additive 
mixture of colors of R and G which were allotted in the shape of a triangle as 
surrounded by the dotted line of drawing, and B each color. 

[0010] Drawing 9 shows the condition when scanning the shift register (1) of drawing 
8 to a hard flow shift, i.e., above [ from the bottom ]. the upper limit and lower 
limit to which a start pulse ST is supplied since the number of stages of a shift 
register (1) is even — a shift clock — differing — **** — start timing — the 
bottom to the time [ a top to ] of down and above — one clock — that is, it shifts 
by one line. Therefore, in drawing 9 , in case the writing of pixel data is performed 
from the 5th line, the pixel data (Rl, Gl, Bl, ..) of the 1st line in drawing 8 will 
be missing, and will be written in from pixel data of the 2nd line. However, since 
the drain line at the left end of the 5th line is as common as the drain line of eye 
two trains from the left of the 2nd line, the pixel data of from 2 in drawing 8 
trains of the 2nd line (R2, G2, B-2 ..) is written in the 5th line. For this reason, 
in drawing 9 , since the triangle is distorted, R2, G2, and B3 which display a 
predetermined color which was surrounded by the dotted line in drawing 8 will become 
the bad thing of display grace. 
[0011] 

[Means for Solving the Problem] Accomplish this invention in order to solve this 
technical problem, and it is based on the 1st clock signal and 2nd clock signal of 
reversed polarity at each other who was respectively supplied to even level and odd 
level. In a bidirectional shift register with which a shift of the left of data with 
which a start pulse is supplied to a right end or a left end, and is started, or the 
right is performed Said the 1st clock signal and 2nd clock signal are respectively 
supplied to one side of an input of the 1st exclusive OR gate and the 2nd exclusive 
OR gate. The shift direction switch signal is supplied to another side of an input of 
said 1st and 2nd exclusive OR gates. An output of said 1st exclusive OR gate and the 
2nd exclusive OR gate by switch of the high level/low level of said shift direction 
switch signal As said 1st clock signal, and reversal/noninverted signal of the 2nd 
clock signal, it is the configuration respectively supplied to even level and odd 
level. 

[0012] Thereby, by switching the high level/low level of the shift direction switch 
signal, polar being reversal / being un-reversed are controlled, a phase of a start 
pulse can be made to agree, and the shift direction of a bidirectional shift register 
is switched to right and left free. [ of a shift clock ] It is the configuration 
whose switch to both the left/right is enabled in the shift direction by switching 
the right end / left end to which said start pulse is supplied especially, and the 
high level/low level of said shift direction switch signal. 

[0013] Thereby, the shift direction of a bidirectional shift register can be switched 
the left/rightward free by switching the high level/low level of the right / left 
supply edge of a start pulse, and the shift direction switch signal in one. Moreover, 
one electrode of pixel capacity which used liquid crystal as a dielectric layer at a 
display by the side of one opposed face of an electrode substrate of a pair by which 
opposite arrangement was carried out on both sides of liquid crystal, A display pixel 
which consists of a switching element connected to this is arranged in the shape of a 
matrix, and a drive circuit which supplies a signal to said display pixel at the 
periphery section is arranged. This drive circuit It is based on the 1st clock signal 
and -2nd clock signal of reversed polarity at each other who was respectively supplied 
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to even level and odd level. In a liquid crystal display which consists of a 
bidirectional shift register with which a shift of the left of data with which a 
start pulse is supplied to a right end or a left end, and is started, or the right is 
performed As for said bidirectional shift register, said the 1st clock signal and 2nd 
clock signal are respectively supplied to one side of an input of the 1st exclusive 
OR gate and the 2nd exclusive OR gate. The shift direction switch signal is supplied 
to another side of an input of said 1st and 2nd exclusive OR gates. An output of said 
1st exclusive OR gate and the 2nd exclusive OR gate by switch of the high level/low 
level of said shift direction switch signal As said 1st clock signal, and 
reversal/noninverted signal of the 2nd clock signal, it is the configuration 
respectively supplied to even level and odd level. 

[0014] Thereby, polar being reversal / being un-reversed are controlled by switching 
the high level/low level of the shift direction switch signal, a phase of a start 
pulse can be made to agree, and the direction of a drive circuit which consists of a 
bidirectional shift register of operation is switched to right and left free. [ of a 
shift clock ] Said especially bidirectional shift register is a configuration whose 
switch to both the left/right is enabled in the shift direction by switching the 
right end / left end to which said start pulse is supplied, and the high level/low 
level of said shift direction switch signal. 

[0015] Thereby, the direction of a drive circuit which consists of a bidirectional 
shift register of operation can be switched the left/rightward free by switching the 
high level/low level of the right / left supply edge of a start pulse, and the shift 
direction switch signal in one. Especially said switching element, said bidirectional 
shift register, and said exclusive OR gate are a configuration which consists of a 
thin film transistor using a polycrystal semiconductor formed on the same substrate. 
[0016] A screen can be symmetrically made into reverse, without being able to change 
the polarity of a shift clock supplied from the exterior inside a liquid crystal 
display, and requiring modification of a circumference integrated circuit device by 
this, in a liquid crystal display which carried out one-formation of the display 
pixel section and the circumference drive circuit section on the same substrate. 
[0017] 

[Embodiment of the Invention] Drawing 1 is the block diagram of the bidirectional 
shift register with which this invention is applied. (1) is a shift register, it is 
switching connection of the output/input (out, in) of each stage (S/R) at the 
transfer gate (TRR, TRL), and can be shifted in any direction of the right/left. In 
the case of a gate driver, an AND is taken for two steps of 1 set which the output 
(out) of each stage (S/R) of a shift register (1) adjoins by the AND gate (2), and a 
shift output (OUT) is taken out. The shift register (1) consists of the 2nd clocked 
inverter by which each stage (S/R) was connected to the 1st clocked inverter, 
inverter, and inverter which were connected to the serial at reverse juxtaposition. 
The clock signal CLK of two clocked inverters which constitute one step, and reversal 
clock signal *CLK serve as reversed polarity also about each adjoining stage while 
being reversed polarity mutually. That is, while a clock signal CLK and reversal 
clock signal *CLK are supplied to the 1st clocked inverter for every ****, reversal 
clock signal *CLK and a clock signal CLK are supplied to the 2nd clocked inverter. 
With the shift register (1) shown here, it is set as a rightward shift by setting the 
transfer gate (TRR) to ON and setting the transfer gate (TRL) to OFF. At this time, a 
rightward shift action is started by giving a rightward start pulse (STR). On the 
other hand, in a leftward shift, the transfer gate (TRR) is set to OFF, the transfer 
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gate (TRL) is set to ON, and a leftward shift action is started by giving a leftward 
start pulse (STL). 

[0018] In the shift register (1) shown in drawing 1 , each adjoining stage output 
(out) becomes 1/2 clock period coincidence with Hi. For this reason, when the 
number of stages of a shift register turns into even number when a shift output (OUT) 
number of stages is odd, for example, the left end stage is controlled by the clock 
signal CLK, a right end stage is controlled by reversal clock signal *CLK. Therefore, 
when the same clock signal CLK and same reversal clock signal *CLK were supplied, the 
timing of the start at the time of a left shift and the start at the time of a right 
shift had caused the problem which shifts 1 / during the 2 clocks. 

[0019] Especially by this invention, a simple bidirectional shift register is offered 
by switching the polarity of a shift clock suitably according to a switch of the 
left/right. Drawing 2 is the representative circuit schematic of the polar conversion 
circuit concerning the gestalt of operation of this invention. The clock signal CLK 
supplied from the exterior and reversal clock signal *CLK are respectively inputted 
into one input edge of the two exclusive-or (EXOR) gates (4), and the shift direction 
switch signal CHN of a direct current is inputted into the input edge of another 
side. The output of these EXOR(s) gate (4) is supplied to each stage of the shift 
register of drawing 1 by the shift direction switch signal CHN as clock signal CLK' 
by which being reversal / being un-reversed were controlled, and reversal clock 
signal *CLK' . That is, according to the table of operation shown in drawing 3 , a 
clock signal CLK, and being reversal / being un-reversed of reversal clock signal 
*CLK are switched, and the polarity of clock signal CLK' and *CLK' is controlled by 
switching Hi/Lo of the shift direction switch signal CHN of a direct current. 
Thereby, when the shift direction switch signal CHN is set to Lo, it becomes 
noninverting, and clock signal CLK' and reversal clock signal *CLK' are the same 
polarity as a clock signal CLK and reversal clock signal *CLK' respectively, as shown 
in (a) of drawing 4 , the rightward start pulse STR agrees in a clock signal CLK, and 
a shift action is started. Moreover, when the shift direction switch signal CHN is 
set to Hi, as clock signal CLK' and reversal clock signal *CLK' become the polarity 
of reverse in a clock signal CLK and reversal clock signal *CLK and it is shown in 
(b) of drawing 4 , the leftward start pulse STL agrees in reversal clock signal *CLK, 
and a shift action is started. 

[0020] Therefore, even if this bidirectional shift register starts a shift action 
from which stage of the left end stage controlled by the clock signal CLK, or the 
right end stage controlled by reversal clock signal *CLK, it is started to the 
completely same timing, for this reason, the thing for which the left end/right end 
of the feed tray of a start pulse, Hi/Lo of the shift direction switch signal CHN, 
and ON/OFF of the transfer gate (TRR, TRL) are switched in one — the shift direction 
— the left/right — a setup to all is attained and the bidirectional shift register 
of a simple configuration is obtained, namely, the thing for which the polarity of a 
shift clock is suitably switched by the polar conversion circuit of this invention 
even if the polarity of the clock signal corresponding to a start pulse differs in 
the shift direction on either side — right and left — the bidirectional shift 
register which can be shifted in any direction is offered. 
[0021] 

[Example] Drawing 5 is a block diagram when applying p-SiTFT for the bidirectional 
shift register of this invention to drive circuit one apparatus LCD. The gate line 
(GL) which is a display and is the scanning line, and the drain line (DL) which is a 
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signal line cross, the central matrix section is arranged, and pixel capacity (LC) 
and auxiliary capacity (SC) are connected at the intersection through TFT (SE) which 
is a switching element. 

[0022] The gate driver (GD) which drives a gate line (GL), and the drain driver (DD) 
which drives a drain line (DL) are arranged around the display. A gate driver (GD) 
mainly consists of a shift register, and the drain driver (DD) mainly serves as a 
shift register from the sampling gate controlled by this. Each of these drivers (GD, 
DD) is constituted by the CMOS inverter of TFT which used the same p-Si as TFT (SE) 
of a display. The perpendicular and the level shift clock VCLK, *VCLK, HCLK, *HCLK, 
perpendicular, and the level start pulses VST and HST for making the shift action of 
a shift register perform are respectively supplied to each driver (GD, DD) from the 
external integrated circuit. The subject-copy signal VDSG for LCD created in the 
external integrated circuit is supplied to a drain driver (DD), a pixel signal level 
is sampled by the sampling gate, and it is sent out to each drain line (DL) to 
compensate for the scan of a gate driver (GD), and is written in the display pixel 
which consists of pixel capacity (LC) and auxiliary capacity (SC). 
[0023] In this invention, a gate driver (GD) has the feature in the place which 
supplies the perpendicular shift clock VCLK which consists of a bidirectional shift 
register shown in drawing 1 , and turns into the Rhine clock of this, and *VCLK 
through the polar conversion circuit (SW) shown in drawing 2 . The EXOR gate (3 4) 
which constitutes this polar conversion circuit (SW) is formed in one on the same 
substrate of CMOSTFT using the same p-Si as the CMOS transistor which constitutes TFT 
for switching (SE) and the driver (GD, DD) of a display. Moreover, the shift 
direction switch signal CHN is supplied to the polar conversion circuit (SW). 
[0024] this performs Hi/Lo of the shift direction switch signal CHN in one with a 
switch of the supply edge of the perpendicular start pulse VST of the bidirectional 
shift register which is a gate driver (GD), and ON/OFF of the transfer gate (TRR, 
TRL) — the direction of a vertical scanning of a screen — vertical reverse — 
carrying out — an image — the upper and lower sides — it can be symmetrically made 
reverse. 

[0025] Drawing 6 is the concrete configuration of a gate driver (GD). (1) And (2) is 
the shift register and the AND gate which are shown in drawing 1 . An AND is taken 
and each stage output of a shift register (1) is supplied to each line of a display 
(3) as a scan signal level. The shift direction of a shift register (1) is above from 
under drawing, and is scanned by hard flow with drawing 8 . The number of displays 
(3) is five because of odd lines, for example, simplification of explanation, and the 
number of stages of a shift register (1) has become six steps corresponding to this. 
In the upper limit stage and lower limit stage of a shift register (1), although 
shift clocks differ by the clock signal CLK and reversal clock signal *CLK, without 
changing the phase of a start pulse ST, since the polarity of a clock signal CLK and 
a reversal clock signal is also controlled in one with the switch of the shift 
direction as drawing 2 , drawing 3 , drawing 4 , and drawing 5 explained, it is them 
at a top to the down shift and above shift time from the bottom, and they are started 
to the same timing. Therefore, in drawing 8 , pixel data is written in from the 5th 
line in drawing 6 as having been written in from the 1st line, and the display of 
vertical reverse is performed, maintaining symmetric property. For example, in 
drawing 6 and drawing 7 , R2, G2, and B3 which display a predetermined color as shown 
by the dotted line have not said that it is [ only being made reverse by the upper 
and lower sides, and ], and a triangle is distorted by arrangement of the triangle 
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like drawing 9 . It is because the line count of this (3), i.e., a display, was made 
into odd number and the clock signal CLK of the shift register (1) of even level and 
the polarity of reversal clock signal *CLK corresponding to this were controlled by a 
switch and one of the shift direction. 

[0026] ON/OFF of these shift direction switch signal Hi/Lo and the transfer gate has 
the method of fixing by predetermined cutting, predetermined welding, etc. of wiring 
or software, the method of fixing by external actuation by one development of a logic 
element at the time of initialization, etc. by laser radiation after completion of 
LCD. Therefore, in a use like 3 board type projector, since un-agreeing [ of an 
image ] is lost by switching a scanning direction respectively also when installing 
LCD of three sheets in different sense, the flexibility of arrangement of LCD within 
equipment can be raised. 
[0027] 

[Effect of the Invention] The bidirectional shift register of a simple configuration 
was obtained by this invention. In the liquid crystal display which formed the 
circumference drive circuit in one on the same substrate in the display pixel section 
by this, the bidirectional switch device could also be formed in one, modification of 
a circumference drive circuit element was also unnecessary, and the manufacturing 
cost was also low, and the screen could be set as symmetry by the upper and lower 
sides or right and left at reverse according to the use, and versatility became very 
high. 



[Translation done. ] 
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CLAIMS 



[Claim (s)] 

[Claim 1] It is based on the 1st clock signal and 2nd clock signal of reversed 
polarity at each other who was respectively supplied to even level and odd level. In 
a bidirectional shift register with which a shift of the left of data with which a 
start pulse is supplied to a right end or a left end, and is started, or the right is 
performed Said the 1st clock signal and 2nd clock signal are respectively supplied to 
one side of an input of the 1st exclusive OR gate and the 2nd exclusive OR gate. The 
shift direction switch signal is supplied to another side of an input of said 1st and 
2nd exclusive OR gates. An output of said 1st exclusive OR gate and the 2nd exclusive 
OR gate by switch of the high level/low level of said shift direction switch signal A 
bidirectional shift register characterized by supplying even level and odd level 
respectively as said 1st clock signal, and reversal/noninverted signal of the 2nd 
clock signal. 

[Claim 2] A bidirectional shift register according to claim 1 characterized by 
enabling a switch to both the left/right of the shift direction by switching the 
right end / left end to which said start pulse is supplied, and the high level/low 
level of said shift direction switch signal. 

[Claim 3] One electrode of pixel capacity which used liquid crystal as a dielectric 
layer at a display by the side of one opposed face of an electrode substrate of a 
pair by which opposite arrangement was carried out on both sides of liquid crystal A 
switching element connected to this It is the liquid crystal display equipped with 
the above. Said bidirectional shift register Said the 1st clock signal and 2nd clock 
signal are respectively supplied to one side of an input of the 1st exclusive OR gate 
and the 2nd exclusive OR gate. The shift direction switch signal is supplied to 
another side of an input of said 1st and 2nd exclusive OR gates. An output of said 
1st exclusive OR gate and the 2nd exclusive OR gate by switch of the high level/low 
level of said shift direction switch signal As said 1st clock signal, and 
reversal/noninverted signal of the 2nd clock signal, it is characterized by supplying 
even level and odd level respectively. 

[Claim 4] Said bidirectional shift register is a liquid crystal display according to 
claim 3 characterized by enabling a switch to both the left/right of the shift 
direction by switching the right end / left end to which said start pulse is 
supplied, and the high level/low level of said shift direction switch signal. 
[Claim 5] Said switching element, said bidirectional shift register, and said 
exclusive OR gate are a liquid crystal display according to claim 3 or 4 
characterized by consisting of a thin film transistor using a polycrystal 
semiconductor formed on the same substrate. 

http://www4. ipdl. jpo. go. jp/cgi-bin/tran_web_cgi_ej je 3/15/04 



<19>H#MMW (JP) 



02) & m & B*F ^ S (a) 



(ii)*trau^H*ff 

^^10-74062 

(43) '&m a spmo*? (1998) 3 a u a 



(51) IntCL 6 

G 0 9 G 3/36 

G 0 1 R 13/02 
G0 2F 1/133 

G 0 9 G 3/20 

G 1 1 C 19/00 



5 5 0 



4237 - 5H 



F I 

G 0 9 G 3/36 

GO 1R 13/02 

G0 2F 1/133 

G 0 9 G 3/20 

G 1 1 C 19/00 



5 5 0 



R 
C 





#m.W8 -230840 


(71) USA 


000001889 














(22)ttf3B 


¥^8#(1996)8^30B 
























ARtfr^ □ rtnjcR#» 2 ts 5 a 


















(72)891* 












AR^Prft^E2f£a2Te 5S 


















(74)ft8!A 







(54) nmogiM w&fa^y huz?x*mm&^mw 



(57) [Eft] 

[Ml p-S i TFT£fflv^K»0BI— flc3!LC 

L KStfSfi^ o 7 ^ fit * C L K $ ti, ffc^<£> 

^ o y^flf CLKStfSfi^ o y^fl-t* 
CLKORte/#Ste3& s *J»$*tSo v^7h*lRl«01ft 



CHN 



CLK 



♦ CLK 



CLK' 



♦ CLK' 



1 

t*r«F«i:-rs»*3SliB*^^lplV7 h u-^** 0 

M^**fi. rnism i<^ o y^m^r 

mJfetB 1 <»^9?s>nv-*/-7itT>f*- YR 
SffEfBl<0^n y ^fS#xu:»2 0^ciy 



(2) 4#BH¥1 0 -7 4 0 6 2 

2 

4Ett^i£ifi**3£ffio 
[0 0 0 1] 

by>i/^# (T F T : Thin Film Transistor) b 

(LCD : Liquid Crystal Display) ICfH U # 

cog SfiSrie&fcL CDCltSo 
[0 0 0 2] 

3i^T*V^5 e ^^^f y^^tt, T F T 

20 it 1 0 0%cox^^^ y ?WW)%-?;i'7'^i/? *&}\^?T 

[0003] r^f^vhy^^LCDit -^hy ^ 

^^^E«*ixfc**«*d TFT 

(TFFSffi) ir^iimffi^W-T^S« (»IpIS4E) 

««t*a««0*tlRlffl5»W:«ll*BI««i: 

w*p * tL s 0 ® mm a ^ $ ttfcSiEfi tft^of 

[0 0 0 4] iff*^ TFT(7)ft^Hi:tt^ei 
(tK!J) (p-S i) MV^r^tUot, 

(^l, p - S i mmwi/ V 3 > ( a - S i ) l-Jt-<r^ 

n-chTFTtp-ch^CMOSh7^^ 
Sr^-t-Sri:d±0, iasaJiB»iaKSr«*-t-Sc:i:^ 

[0 0 0 5] M7 teLCD<Dmf&mT+$>Z> 0 ^^(O^ h 
« (GL) ifltill^SKM^V (DL) ^«||e 



3 

KBBB7#/*£*b, -tO^HlFBlcfiTFT (SE) tfSJg/* 
£^T^<5 0 TFT (SE) KfS, l«ftig»ffl(OH*^ 

a (lc) a^«ffif«»ffl^«i&** (so ^s«ie* 

tltl^o TFT (SE) <t^rCO^-r> (GL, DL) 
fil±.lzM]££ti^ Mift^* (LC) ^ffi*Sr>Si-*ii« 

^(c?^^^tiT^5 0 ip*>, (lc) 

FT (SE) ^gj|^$i^T«*llilR^*J*^i^rv^S„ 
[0 0 0 6] ft^gfS^J^Clte, LTtK¥^7 h U 

Kffl^'^^—^fefcS KW V K7^^ (DD) 
±i h 1/^x^^645^ F K7>f 

(GD) ^@BB£*bT^5 0 y-FK7^ 
(GD) RtfKKyK7^f^ (DD) fct, TF 
TOCMOS7 U-f tcj; i9S^c^ttT*3 19 , Hj^gf5<DT 
FT (SE) ilUfift, p- S i St^V^TIrI— fi*±tc — 

[0 0 0 7] 

fttcii, L CDcOI2e^^^PS^^tu/c^^i:^oTV> 
fc 0 3ft(^)L CDtcp]— tfJfcO&ffl^T* 

[0 0 0 8] h v>i?*#<Disy bJf\5\$:&J£Wy& 
Lfc4§£\ is? bisi?x*<Dt£iitibmk%;ffi%t<D 
i/7 b? * vyP^hWfct *y?m 

h K7>r^- (gd) <DMftft?mf&<D-mz^i-<> 

(1) tt, #« (sr) $K B#JS«£;h,fc£io*n 

V7M/^^ > (2) te, ^7FU^7^ (1) (DM 

m-tz>&m (sr) m^*, tsii^^otf^ 

(3) ©#ff^«f|f i ItMtS ANDy- h-l? 

[0 0 0 9] i/7M/^^ (1) l:iiV7h^a5/^ 
i:UT, (SR) <Dmi<D? a y ^ 

^^If^CLK^, #® (SR) <E>gS2<Z>^ n 5,^ 



(3) «i¥l 0 - 7 4 0 6 2 

v^7H/^^ (1) <^±«8©fcSVMiT«BS^«te$ 
tv5 0 (3) fi, R, G, BcD^-^^iU^^^^ 

0JCD^J[±, S^gB (3) <Dftm*5 t L, ^jftirfctlS 
lt^7M/^^ (1) ^tli6^LTV^ 0 it' 

G, B COUSIN— ktlTV^5#cfi£;^b-C^ 

[0 0 10] [3 9**, @8©V7 h^v?x^ (1) £3£ 
^LTV^ C isybisi?** (1) ^S*^ffl«T?&5 

V7 h ^ o y ^»Sftoti3 9 , ^^-h^^^^J 
±^bT*lR]^tT^b±*lR]li|i:Tl ^ o y^, IP 

tt5 l^Tgc^ilj^^-^ (Rl, Gl, Bl, -Of* 
i>0 ^i£L, 2firao®3S7 J -^^fe**a*ttSr i:^* 
£0 {§.L, 5ffl£»KMy7^fyit 2fT§cD& 

SfTgKJ*, H 8 l-r*3«-S 2 fir E^^m^fccOiH*^ 
— ^ (R2, G2, B2 • •) ^5*#ii*ix5 0 Cc^/c 

$^f^R2, G2, B3it EI9K::i3V^T, H^ITgj&s 
[0011] 

fB^l o y^ft#&t>*»2C0^ a y ^\t^ft*m 

-^/try- k^a^jco— missis 

yu/cijr u-<^(D«JD^x.lcJ: 9, H5iE® 1 <Z?^ n y ^ 

[0 0 12] cix^J;9, V7 h*(Ri«J!9ft^.ff#<0^ 
/f i/^/u/ n i> i/^yut^J 5 ft x. 5 ^ 1 1*, ->7h^ 

5^7 ©^7 h*[6j^ic*^SSEiC«)5Si^6jx5 0 m 



5 

12**- h'*/v>x/>mifeistitti&/&ffi, &i>\ mm 
[0 0 13] CtUcJ;^ — h^/u* 

w^^sv^^tt^fg i <z>^ * y?m-%Axff&2 

J*, ftflESB 1 ct^ u y^ff#Xt>*m2 0^ o y 

^^/i/-^^tr^ F<7)A*«-*f:«^, mm 

So 

[0 0 14] CtUcJ;^ >>7 h*ft^9&;Ul-^<7VN 

[0 0 15] ^ tbl^i: 9 , — Y'*As?sV>1k/Wgk%i 
yu-Sr— #»^«J 0*^.5 rtT*, ^^7hi/^^ 

-?\ mmyx^faisy v ui/^zj&wmm^t /^—i/ 

[0 0 16] mtcj:^ ^^m^^ir^^g^itjlHl^^ 



(4) tSBB¥l 0- 7 4 0 6 2 

6 

[0 0 17] 

fp]^>7 h i/v^^cd^p s/ ^ig-efcSo (i) h 
u^x^-efc^, #a (s/r) c^as^/A^ (ou 

t, in) ^ii$rh7>X7ry-h (TRR, TR 
7Fl/^x^ (1) C75#^: (S/R) OtH^j (out) 

iiiit^2giWANDy"h (2) iarMa 

^7HHA (OUT) ^ffi!9tti*tu6„ V 
7YUi?*9 (1) (S/R) K^iJUg^ 

stt^m 1 * s/ ^ 

>s<—?\z&m^mm.£tvtzm2<D? * y$ v<< 

^ff^CLK^fe^ o y?m^r* CLK^I 1 (D^ 
o y ^ ft *CLK^d^ ff -g- C L K 2 O ^ a 

YWJ^$ (1) TfL h7^7/^h (TRR) 
£ON£U h7^7ry-h (TRL) £rOFF£ 

Y'<j\s* (STR) ^§:it*M^>7 

7^7/y-h (TRR) £OFF£U h7^^7 
ry-h (TRL) £ON£U fc^rS]^^— h/^u^ 
(STL) w kX*&j3fa<Di/7 hW}ft&ffltb£ 

[0 0 18] 111:^7 h (1) -Cfi, » 

(out) *si/2^n y ^J8(B[SI«F^ 
Hit45. Z<Dtzisb, is7hmX (OUT) ^fc^-g 1 

fi\ feffiS^^ n y ^fS-g-CLKtcJ; 9$y#=p£*XTV^ 

[0 0 19] *3S5!T'ii, o y^offitt 

^f^/*^f^o^^^x.^^;i:TiSa:^-eJ I 9^x- 

5^ ff#CLKXt/Ste^n y ^ft-g.*CLK^, 2 



7 

ocD^ y/tT (EXOR) h (4) 

h^r^^^^xif^-CHN^A^^ttrv^^o C^<bE 
XOR^-h (4) OffiAfi, i/7 bJjfamvmz-igflr 

CLK' XtfKfe^ a ^lf^*CLK' i: LT, (Hi 

7 h^f^^^^^ff^-CHNCOH i/Lo £^9ft;l5 

^ tx\ msizfjkirm^mi^ox, ^^iikl 

^*J«S^5 0 wtUcJ;^ h^P^9ftx,ff-^C 
HN£L o <b LfcRff*, #S<tei:>£!9* ^*s/^{f#C 
LK' MSK^Py^ffit+CLK' fi, 
^ft-g-CLKXt/Ste^ o ;y^ff-^*CLK' irlUCffi 
ttT\ m4<D (a) (^^i-*P<, ttfaxf—h'^x 

STRfi^ o ^{f-^CLKi^ffcbr, MftfM* 

CLK' ^py^flfCLKa^SC^Pix 
^ff#* C LKk\*m<Dm&kte ^ ^14(7) (b) ^ 

[0 0 2 0] t£oT, ;©M'>7H/^^lt ^ 

nw6^7MM^^-h^rt, £:<ffoi^ 

NOOH i/Lo, h7^7ry-F (TRR, 

TRL) (OON/O F F <^)ffl !) ft t Sr-ftftlufi 1 5 C t 
T\ v-y ^^^^*^/^v^■f l n^^'b^^^Tfgi:^^, ffi 

[0 0 2 1] 

- S i T F T SriBttlHlJIS— ft:® LCD Kigffl Lfcfl#<£>1?t 
h7>T ^ (GL) <t{f-S§-**T*&£ V 

^-r> (dl) T^HbTgEg^ft, ^e^jg^^fi, ^ 

^fyfy^T'fcSTFT (SE) Sr^UTHSRSS 
(LC) XtttBS&S* (SO as«tt<*;h,TV*5o 
[0 0 2 2] *^ffl5<Z>«22K:W:, h7-fy (GL) 

S:ffiftt5y-hK7>f^- (G D) t K^^7^^ 
(DL) iBIitSK^^K?^^- (DD) tfSffiE 

£;txTV^ 0 y-h K7>f^- (GD) teil^7hu 



(5) ^BB^l 0- 7 4 0 6 2 

8 

^**<fc K^yK7^^- (DD) 13, ±(i 

y-hi^^otv^o caxfc K5-r^— (GD, D 
D) (^V^-ftl/^^^pjScOT F T (SE) irlUCp-Si 
SrfflV^TFTCDCMOS^ >s<—*[Z£ ?)M^t 
V^5 e &Vy4s<- (GD, DD) m«\ 

4()^iIStf*¥^7 h ^ o y ^ V C L K, *VCL 
K, HCLK, *HCLK, Xtf, SltXU** 5 ?^ * - 
10 h/^VST, HST^ttfe^^tV^o KW^K 

7>f^- (dd) mta, ^f^^tllalHlK^-*3v^T^tric* 

^cLCD^C0J^Hjff-^VDSG^#t^^^, i^^^y 

^-hK7^^- (GD) C0^^i^^^T# V 
(DL) lift (LC) 

* (so A^fess^i^ttiisnSo 

[0 0 2 3] y-hK7^^ (GD) 

<^7^^y^ t45II> / 7 F^n^VCLK, 
^ *VCLK4rH2tc^Ufcffi14^1feliIBS (SW) £r^L 
Tflt«&-fSi:r5^#a^fc5o rcoffitt^^lH]^ (S 

W) S:i^t5EXOR^h (3, 4) i*, 3?**B<E> 
^yf^fflTFT (SE) XtfKT'f'*— (GD, 
DD) ^Mt^CMOS h7y^^^^i:p-s i 
ifflv^CMOSTFTCJ; 9, ffcWfc: 

M^tlTV^o ffiffi^ftlH]^ (SW) tCtev^ 

h *IrI«3 9 Jfex.fl # C H N fim'ife £ ^"C V > § 0 
[0 0 2 4] rtUcJ;^ h#ft«!9»x.{f-^CH 
NOHi/Lo^, y-hh'7^^- (GD) Xh&M 
30 *|6]V7H/^^^©Iil^^-h/^VST^ftj|& 
fiH, Xt>\ F7y^7ry'"h (TRR, TRL) COO 
N/OF F©9) £ fct^— flcft(^fr5 w tX\ M 

[0 0 2 5] [U6iiy- h K7>f^- (GD) <DM;fc#) 
*«^cT**>5„ (1) Xt/ (2) fi, 0 1 h 

(i) <o#stHyj(iife3ia^»6>^T, fc^m^m&t 
isxm^n (3) o«-?T^j!&*n5o y7M/^^^ 

40 (1) <Di/7 b^\%teMCDTfrh±.jj\v)X&> <9 , 0 8^: 
«iSe*fRl(C3fe2t*^TV^S 0 ^^§(5 (3) 

^ (1) 0®»«rtt*C*fl£br 6St4oTV^5 0 
7hu^^ (1) <7?±«SS;i:TMS©Tfi, >>7F^ 

Ki:t•S4otv^5*^ 12 2, HI 3 , g| 4 Xl>*12 5 T*^ 
5<9 ±^&T*IpI^7 hB*tT^fe±*fp]i/7 hB^TEIl^^ 



(6) 



§¥10-74062 



10 



>T S V^T?**- h £*t£ 0 S§o-C, [28 d&^T, 1 

-*S*t5R2, G2, B3it El 6 0 7 

Sc^gf* (3) <Z>fiiRS:iff»i: U ^o, ~ti\zttJ&1rZ> 
fS»a^7hi/^^ (1) O^os/^ft-fCLKX 

[0 0 2 6] rtt^, h^P^^X-fl^H i /L 

o, h7>^77y-h^)ON/OFFIi, LCDO^ 

[0 0 2 7] 



[12 1 ] *ISK<0||j5£O^J|I^^J&^^[^v'7 huv 5 
[12 2] *56W<^llj!fe0^ffi^^^5ffitS^»|H|j»co^ 
10 [12 3] **W^1^0^ffi^^^5ffitt^iftlHie5(^i!j 

[12 4] *mm<DnM(Drm^frfrZMjj\Z)i/y h 

[12 5] ^^m<Dmmm\^frfr&hci)(nmj&mxh 

[[26] ^mm<Dmmmi^^^v- b k^^-<o« 

[[27] ffiSecoLCDofli^m-efes 
[[28] y-h K7^^-©i^it*S)5o 
^ [[29] V—h K7^^-^Mi"Cfe5 0 

1 y b \/ *J * $ 

2 AND Y 

3 

4 EXOR^-h 



[[2 1] 



[(2 2] 



C LK 




CLK 



*CLK 



■CLK' 



• CLK' 



OUT 



OU X 



1 0-7 4 0 6 2 



li3] 



CHN 


CLK 


* CLK 


CLK* 


*CLK' 


L 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


H 


L 


H 


H 


L 


L 


H 



IB 4] 

< o ) 



STR 



CLK- 



S CLK 



( b ) 



GL- 



GL- 



[OB 5] 



CHN - 
VCLK- 
* VCLK- 
V 5 T - 

HCLK ■ 
fHCLK- 
H S T - 
VD SQ- 



DD 



3* 



D L 



GD 



S B 
SC LC 



STL 



CLK'- 



r 



[06] 




R5 


G5 


B5 


R 6 


G6 


B 6 


R5 




B 4 


R4 


G4 


B4 


R4 


G4 


B 4 


R 3 


G3, 


B> 


R3 


G3 


B3 


R3 




— |b 2 






B2 


R 2 


G2 


B2 


R 1 |g 1 


B 1 


R 1 


G 1 


B 1 


R 1 





(S) fflf 1 0-7 4 0 6 2 



W71 



[B8] 



DD 



61- 



G L- 



GL. 



D L DL 



VCLK- 
* VCLK- 
V S T - 

HCLK 
*HCLK 
H 5 T 
VDSG 



QD 



TV 

S C LC 




R 1 


O 1 


B 1 


R 1 


G 1 


B 1 


R 1 




— B 2 


312 


G 




62 


R2 


G2 


B2 


R3 


G 3* 


B 3, 


R 3 


G3 


B 3 


R3 




— Ib4 


R4 


G4 


B4 


R4 


G4 


B 4 


R6|o5 


B 5 


R6 


05 


B 5 


R5 





S T 



[19] 




R 


G 


B 


R 


G 


B 


R 




— |B5 


R6 


G5 


B 5 


R 5 


G5 


B5 


R4 


G4 


B4 


R4 


G4 


B4 


R4 




— B3 


R 


3 


G3. 


B 




R 3 


G3 


B3 




B 2 


R 


2 


G2 


B 2 


R2 





ST 



(sDint.ci. 6 »suib# Frftmmm^ fi mmm^mm 

H 0 4 N 5/66 1 0 2 H 0 4 N 5/66 1 0 2 B 



